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Department of Energy 
Fernald Environmental Management Project c 9 

P.O. Box 398705 
Cincinnati, 0 hio 45239-8705 

(51 3) 738-6357 
-ocr 2 6 1993 

DOE-0173-94 

Mr. James A. Saric, Remedial Project Director 
U .S . Environmental Protection Agency 
Region V - 5HRE-8J 
77 W. Jackson Boul evard 
Chicago, I11 inois 60604-3590 

Mr. Graham E. Mitchell, Project Manager 
Ohio Environmental Protection Agency 
40 South Main Street 
Dayton, Ohio 45402-2086 

Dear Mr. Saric and Mr. Mitchell: 

TRANSHITTAL OF RESPONSE TO RISK ASSESSMENT COMMENTS ON THE REPORT 
"CHARACTERIZATION OF BACKGROUND WATER QUALITY FOR STREAMS AND GROUNDWATER" 

References: 1) Letter, J.A. Saric to J.R. Craig, "Conditional Approval of 
Characterization of Background for Streams and Groundwater, 
June 10, 1993 

dated 

2) 
Comments on the Report Characterization of Background Water 
Quality for Streams and Groundwater," dated August 31, 1993 

Letter, J.R. Craig to J.A. Saric, "Transmittal of Response to 

Enclosed are responses to the United States Environmental Protection Agency 
(U.S. EPA) risk assessment comments on the report, Characterization of 
Background Water Quality for Streams and Groundwater (Reference 1). 
explained in Reference 2, the Department of Energy, Fernald Field Office (DOE- 
FN) is responding to the U.S. EPA's two comments on risk assessment separately 
because the comments raise issues which go beyond the scope of the Background 
report. 

The Background report will be revised at a later date once data from 
additional sampling of locations W1 (background location on the Great Miami 
River) and W5 (background location on Paddys Run) become available and the 
responses to U.S. EPA and Ohio Environmental Protection Agency (OEPA) comments 
are f i nal i zed. 

As 

@ Recycled and Recyclable ($$ 



If you o r  your s t a f f  have any questions, please contact Kathi Nickel a t  
(513) 648-3107. 

Sincerely,, 

FN : N i c kel  
Fernald Remedial Act ion 

W Project  Manager 

Enclosure: As Stated 

cc w/enc: 

K..A. Chaney, EM-424, TREV 
D. R. Kozlowski , EM-424 TREV 
G. Jablonowski, USEPA-V, AT-18J 
J. Kwasniewski, OEPA-Columbus 
P. Harr is,  OEPA-Dayton 
M. P r o f f i t t ,  OEPA-Dayton 
T. Schneider, OEPA-Dayton 
J. Michaels, PRC 
L. August, GeoTrans 
F. Be l l ,  ATSDR 
K. L. A1 kema, FERMCO 
B. S. Biehle, FERMC0/52-5 
P. F. Clay, FERMC0/19 
AR Coordinator, FERMCO 

cc w/o enc: 

K. L. A1 kema, FERMC0/65-2 
A. K. Bomberger, FERMC0/52-5 
P. F. Clay, FERMC0/52-2 
J. W. Thiesing, FERMC0/2 
R. L. Glenn, Parsons 



RESPONSE TO US. EPA RISK ASSESS3IEST COhfhlLITS 
CHARACTERIZA TIOiV OF B.4CKGROUiYD WATER 

QUALITY FOR STRE,-LIfS AiVD GROC',VDWATER REPORT 
hlAY 1993 

RISK ASSESShIEST ISSUES 

1 Comment: At FEMP, there is a risk assessment issue regarding filtered and unfiltered 
metals analyses for groundwater. All metals analyses were conducted on 
filtered samples, including groundwater samples from private wells. 
Private wells are being used to calculate background levels in the glacial 
overburden and the Great Miami Aquifer. Using filtered versus unfiltered 
samples is probably of less concern in monitoring wells installed in the 
Great Miami Aquifer, because the wells were developed using a relatively 
low turbidity requirement. However, the issue is of greater concern for 
monitoring wells in the glacial overburden, where the turbidity requirement 
could not be reached, and for private wells in  the glacial till and Great 
Miami Aquifer, which were installed without regard to turbidity. 

A 0.45 micron (pm)  membrane filter size was used to filter groundwater 
samples. According to the U.S. Environmental Protection Agency's Risk 
Assessment Guidance for Supe&nd, Volume I ,  Human Health Evaluasion 
Manual (Pan A ) ,  dated December 1989, a 0.45-pm filter may screen out 
some potentially mobile particulates to which contaminants are absorbed, 
thus underrepresenting contaminant concentrations (see Page 4- 13 of the 
guidance). The guidance suggests the use of a 1.0 prn-tilter. In  addition. 
the guidance states that if unfiltered water is of potable quality, data from 
unfiltered water samples should be used to estimate exposure (see 
Page 4-13 and 6-27 of the guidance). 

Two options exist to overcome this potential problem: (1) collect one round 
of groundwater samples from all background wells and other selected wells, 
analyze unfiltered samples for metals, and compare data for filtered and 
unfiltered samples to determine which data to u s e  in the risk assessment; or 
(2) explain the impact of using filtered metals data on the results of the risk 
assessment. Option 1 is more favorable but may be impractical at this 
point in the process. 

Response: The DOE agrees that the use of filtered versus unfiltered data is an issue 
that must be addressed in RI/FS investigations and public health risk 
assessments. Unfiltered and filtered metals samples were collected from 
the majority of the FEMP background monitoring wells during the OUS 
groundwater monitoring Snapshot Program. 
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Action: The Buck,qrou/zci report will be revised at a later date when unfiltered and 
filtered metals data from the Snapshot Program have been received and 
validated. When validated, the OU5 Snapshot data will be available for 
future risk assessments prepared for the FEMP. Also, as suggested by the 
reviewer in Option 2. the DOE will comment in each RI Report (except for 
the OV4 RI. u.hich has already been submitted 10 EPA) on the impact of 
using citered background metals data on the rssuits of risk assessments. 

2 Comment: Section 3 presents the conclusions of the background calculations and 
summarizes Section 4.0. One problem with the scheme outlined in 
Section 4.0 results from several parameters having upper tolerance limits 
that exceed health-based standards. particularly regarding applicable 
regulations like maximum contaminant levels (hlCL) and corresponding 
action levels for copper and lead. Affected parameters include the 
following: 

Cadmium and mercury in all three w'ater smrces listed in Table 21 
Arsenic. chromium. lead. and nickel in both aquifers 
Beryllium in the glacial overburden 
Antimony and nitrate in the Great Miami Aquifer. 

When using data to decide which contaminants should be considered 
chemicals of concern for the risk assessment, FEMP should lower the 
tolerance limits for these analytes to the hICL. In any event, all risk 
assessments should include separate, parallel calculations for the risk posed 
by re!evmt bxkground concentrations. R e  calculations should be drawn 
from the data base used in this background stud? and should use the same 
exposure point concentrations, water sources (aquifers and streams), and so 
on as tns risk assessment itself. I n  addition. the calculations should include 
all background 1 chemicals. whether they are used in the main risk assessment 
or not. This type of information will be useful to risk managers when 
making decisions. 

Response: In nearly every case, the arithmetic mean, geometric mean, or median 
values of background concentrations for metais were below respective 
maximum concentration limits (XICLslhlCLGs). The only exception that 
was evident was the niedian value for cadmium for the Great Miami River 
(6 pg/L), which exceeds the MCL of 5 pg/L. Because of the high 
variability of concentrations in background levels, the standard deviation of 
sample populations is high, and the UCLs and UTLs are subsequently high. 
The UCLs and UTLs were calculated using data collected during RYFS 
studies and procedures recommended by the U.S. EPA. 
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The DOE does not agree that "ihe FEMP should loiver the tolerance limits 
for analytes to the hlCLs." .I\ comparison to hlCLs is an i m p o m t  
consideration in the selection of constituents of concern (CPCs). As 
discussed in the attached Guidance, Selected Erposrtre Roures and 
Conraminanrs qr' Conccrn by Risk-Bard SL.riicning, ;1 comparison to 
background 37.d a compxisor, 10 hlCLs are among the m3ny factors that 
should be considered in the seiection of CPCs. Neither factor should be 
applied independently of the other. Rather all factors listed in the Guidance 
should be considered in an effort to properly select CPCs. 

The DOE agrees that baseline risk assessments should include an assessment 
of background concentrations. 

Action: .I\ risk assessment of background concentrations will be in.cluded in all risk 
assessments. 

Page 3 
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Region 111 EPA/9W/R-93-001,. 
United SW@S - .  48 3% 
Environmental Protection Agency Philadelphia PA 19107 January 1993 

Region 111 
Technical Guidance Manual 
Risk Assesment 

= 
:a U'd _ _  

Selecting kposure Routes and 
Contaminants of Concern by Risk-Based 
Screening 

€PA Contecc Dr. Roy L. Smith 

Hazardous Waste Management Division 
Office of Superfund Programs 
January 1993 

Human health risk assessment Includes eflon-inrenaive steps wnich require many detailed calculations by expens. Most 
basellne risk assessmanrs are UOmh~ted by a few chemicals and a few routes Of exposure. EnOrr expenaed on minor 
contaminants and exposure routes, &those whlch do nor Influence overall risk, Is ess@ntialty wasted This guidance 
is inrendtU to idenriw and focus on dominant COntamlntmtS of concern and exposure mmes at the earliest feaslble point 
In the baseline rrsk assessment. Use of these metnods will decrease effon and time spent assessing risk, wittrout loss 
of protectiveness. Thls guidance IS not inrendeu for other risk assessment actlvirlbs, such as deterrnjning preliminary 
remedietion goals. 

SELECTING C O N T i W l M  AUD EXPOSURE ROUES 
OF CONCWN 

Most samples from hazardous waste sires are enatyzetj 
/or I 03 target compounds and anwes  recommenueu 
5y tne €PA Supedund program: Semi-volatile analysis 
can aetecr addltlonal tentatively Identitied compounds 
not on the target lists. Special enalyrical services 
procedures, il used, may find sttll more conminanrs. 
The combined number of contaminants deCsctCd at a 
sire sometimes excwds one hundred. 

While €PA considers it no~5888WY to gattrer infomatlon 
on many contminBnfs, wry IiiUe of tnis dam acrualty 
influences the ovudl ql@nUtdW assessmmt of hwaltn 
risk for rnosr sites, bwellne rlsk assessments are 
dominated by a few contaminants and a few roues of 
exposure. The femainlng tens, or hundreds, of 
detected contaminants haw a minimal influence on total 
risk. This small impact is lost by r0UntYing. Entire 
enwronmental media may conrain not a single 
conraminant 8k a concenrrerlon whlcn cou/d aaversely 
strect public heath. Quantltetlve risk calculations using 
data from Such 'risk-free' m8di8 have no effect on the 
overall risk esclmere for rhe site. 

The €PA baseline risk assessmenr process at severel 
points requires careful data evaluation by screnrrtlc 

expens. These eveluatlons, whlch am contaminant- 
spaciflc, include: ( I )  8msUcaI compsrlsons Oeween 
slte-related and background samples, (2) special 
handling of undetected conraminanrs, (3) calculation ot 
roxlclly equMence, (4) evaluarlon of frequency ot 
detection, and (5) comparison with ARARa. Because 
overall rlsk Is usually driven by u few contaminants ana 
exposure roured, effon spent In detailed emlutiuon ot 
mlnor conraminanm MU routes of exposure is 
essenti&fy weated. For some sires. tnls wssrcd effon 1.. 
exc8ed39036 of tne tow. 

The bt388line risk 898essment pmce8s c& be made 
more efllclenr by focusing on dominant conmlnanrs 
and rootea of exposure at me e w h t  feasible stage. 

ordering of the process 01 eliminatlng contminents and 
routes of exposure, and (2) use of a rlsk-basea 
concentmtion screen. Approprlately used, rhls process 
can drumatica/ly reduce me effon of rlsk assessment, 
while nor changing the r8sulr significantly. 

', , . .  

The m8Ch&MT?b recommended for thIS We ( 1 )  8 re- 

WSnNG GUIDANCE 

Chapter 5 of 'RAOS IA' (pisk Asses- Guld ancb lor 
S m d .  VO /UmQ 1. H uman Health E 
(Pan A); EPA, 1989) provides a detailed proceaure for 
evaluating data for e basellne rlsk 8sSessment This 
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pmsdum Include8 st@p 4' which the nsk 8we880r 
selecrs coM8minunrs Of Concern in each errpbsure 
medium. These $tup dlb summarirsd in Table 1. 

There we lwrr mqor limlcadans 10 rhe RAGS pmedure. 
First, the slimindtlng step (a conce!ruatibn toxicify 
screen) combs late in me process. Many of the 
precedlng s t e p  (m inatWOn of quaIWWon limits, 
comparison wM background, calculaUon of toxict?, 
equivalence, and eveluab'on of frequency of detection) 
are conturninm- end medlumspecnlc. fhey ruqulre 
rhe 3ustair)bd enention of an e p n ,  and cannot be 
euromrr6d. If rho connvninenr Is elimlnafuY, this work 
Is wasred. 

The second IImWon is rhRf tne concentfadon roxic/ty 
s c m n  cornpuss only nl.tlve risk unong contaminanfa 
in me 88me medium. While very etYiclarn a! selecting 
domlnanr contamlnant8 in ouch medium, mls method 
does nor evalwtc, slqnificmcs of tom/ risk for tne 
medium. 7 7 ~ 8 ,  tne come-on w'chy scmn c8n 
elimlnafu c o m ~ m ,  bur not mum8 of expO8ure. 

mer the /nitid dam 8er r6ducrion. ttre &k e~86ssor and 
RPM should COn8lder re-including specific 
conraminam8 on the.bu818 of historical datr, rdclfy, 
m b ~ l ~ , p a m ~ n U 8 ,  blorccumul~on, speoirla4KWre 

2 

toms, special U043mf3iliZy problem%. or extxkkutce of 
M a .  These activires should proceed as eesclibed 
in Sectlon 5.9 of RAGS IA 

Findiy, opriond further redUCfiOn8 In Um dim set may 
be /ustifled, baaed on the StMUs of a contaminant 88 an 
ememd numenr, low freqoency of derecrion, or no 
smtrsdcal dMemnce berwsen slte and background 
lwts.  These evPIu8uons. me most compllcarsd and 
cont8minMf-specillc, ar@ saved for last. 

-2 Sumumg by d&&uad -. The 
screening memod is changed from me retauwe 
concentradon rwcny screen of R A S  IA to M absolute 
cornperison of risk. fhls is done by mean8 of a table of 
mk-tmaed concemfionlp (@pnd& 1). mi8 nble 
coniains levald of neufy WM conmmlnants In air. 
drfnklng wemr, fish thsue, Md soil, Wlch conwpond 
to 8 sptemic hazard quotiern of 0. I or a lifeUm cancer 
risk of 7p. The risk-bmed concenasbbns w m  
devvlopad Wng prorecdvu d8fault mposum suanulos 
sugge8iud by €PA ( 1 9 8 7 )  and fhe besi &vai/able 
rwfemnce doses end carcinogenic porency dopea (8- 
thetab)stor8outc8s),8ndmprewntml~prorscrive 
em'mmm cmxmnUaUons at whlch €PA would 
t p l d t y  not mke mion. 

(4) fha risk ewessor emcm  ne m a x i m u m  
concsnasrlan of eech suOstMcs be- in each 
medium. 

(e) AI/ c o n m m t m  and -urn rom8 which am 
dropped am kept on a suWlst 8nd c o n s i d o ~  lor 
re-lncluslon, brasd on specld propem'e8. 

. .  . . .  , . . . ,  

. .  
' . I  

. .. - ...-.__.. -.-. ...-.. .___ " .. .- . . . ... ._____ .. 
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The process by which conraminants and eqosure 
roues are selected in quandteWe risk assessmdnr can 
be made less ellomintensive by rwo simple changes. 
First, high-eflon steps should be postponed unut leter in 
the selecfion process, because performing Umsa 
operations on trivial conhvnlnants and expuure mumu. 
is pointless. Second, changlng from a nla0le 
concenrntion roxiciry screen to en abaoluts risk-based 
concennstion screen improves rhe risk s98&wor'a 
ability to tocua on dominant ConraminMtS and exposum 
rooutss at an earlier stage. 

REFE7WCES 

€PA, 1997. Human Heal# E v a l ~ ~ l o n  MU%JaI, 
Supplemad 0uldmce:'Smdafd Deleult&pasure 
Facmm. O W E R  O l m c h 9  8285.803. Ofice of 
Emergency and Remedrel Response, March 25. 
1881. 

€PA, 1980. Risk Assessment Guldance for Supsnl.mi, 
Vo/um I, Human Hem Ewluatlon Manuel (Pm A). 
Omcs 01 Emergency and Remedial RerJpon8e, 
December. 1 Q89. €PA15401 7 SQlob2. 

For addldonsl informudon, call (275) 597-6682. 

Approved W 
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Table 1. Summaty d adahg EPA guldance an selecting~consminanwd concern (EPA; 1989. ch.pnr q 
Qection 6.1: Comblnlng data Pmm she irnrm$etians 

1. Dstmlne~ tf mothods am approprlafe 

Z Evaluate quantltablon limb 

3. Dotenine if qWlffera are approprtae 
4. Determine if slgnlfkm btmk cantnnrinabidn exlsts 

5. Determine if rpodd anatyses for twitatkoty Idernffled compounds are needed 

6. Compare site m p k s  to background 

Sodon S.g: Furtner mductlon in the numkr of chmricals (optional) 

4 
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Table 2 EPA Region 111 guidance on M t n g  contamlnanm and exposure routes at concern’ 

A. Oara quality waluatfon 

1, Oetemnne If memads we appmprtato 

2 Dotrrmtne If quallllers are appropriate 

3. Determine i f  aigntflcant blank contamh8clon extsts 
4, Dotermino tf special anatysea for fontatlvefy idemled compound9 910 noodd 

8. Reduce data sat using risk-based concentmion screen 

5. Con8utt Wth APM 

6. Use rlsk-baaed concenttsltion tablr to screen contaminanto and exposure r u e s  of concern 

7. Docurnrnt Wonale for eliminating chomicols and exposure routes 

... ...-. - . ..._ . . _.. . -- . . . . . . -. ---- 
d 
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2 Appendix I: : 

EPA Region m Risk-Based Concentration Table 

The risk-based concentrations were calculated as follows: 
2 4  

GENERAL * Separate risk-based concentrations were calculated for carcinogenic and non- 
carcinogenic effects of each compound for each pathway. The concentration in the table is 
the lower of the two, rounded to two sigmticant figures. For non-carcinogenic effects, the 
averaging time equals the exposure duration, so the exposure duration term has been used 
for both. The following terms were used h the calqlations: 

Oral carcinogenic slope factor (mg/kg/d)'': 
Inhaled carcinogenic slope factor (mg/kg/d)*l: 
Oral reference dose (rng/kg/d): 
Inhaled reference dose (mg/kg/d): 
Target cancer risk: 
Target hazard quotient: 
Body weight, adult (kg): 
Body weight, child age 1-6 (kg): 
Averaging time (years of Me): 
Air breathed (m'/d): 
Drinidng water ingcation (Ud): 
Fish ingestion (g/d): 
Soil ingestion - age adjusted (mg/d) 
Soil ingestion - age 1-6 (mg/d): 
Soil ingestion - adult (mg/d): 

RddcntiaL- 
Exposure frequency (Q): 
Exposure duration (y): 
Volatilization factor (Urn'): 

cornmcrciavin- 
Exposure frequency (dly): 
Exposure duration 01): 

The priority among sources of todcological constants was as foUow: (1) IRIS, (2) m, 
(3) HEAST altcmativc method, (4) ECAO-Cincinnati, (5) other EPA documents, (6) 
withdrawn from IRIS, and (7) wthdrawr~ born HEAST. Each source was used ow if 
numbers Born higher-priority sources were unavailable. 

6 
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1. Residential water use (pjyL). Volatilization terms were calculated only €or compounds 
with "y'' in the "Volatile" column. Compounds having a Henry's Law constant greatcr-than. 
lQs were considered volatile. The list may bc incomplete, but is unlikely to include false 
positives. The equations and the volatilization factor (VF. above) were obtained from the 
draft RAGS IB. Oral potency slopes and reference doses were used for both oral and 
inhaled exposures for volatile compounds lacking inhalation values. Inhaled potency slopes 
were substituted for unavailable oral potency slopes only for volatile compounds: inhaled 
R€Ds were substituted €or unavailable oral RfDs for both volatile and non-volatile 
compounds. 

b. Non-carcinogenic effects: 
7XQ * BW. * ED, - 365f * 10003 m u  

2. Air ( p g h ' ) .  Oral potency slopes and references were used where inhalation values were 
not available. 

a. Carcinogenic effects: 
TR BW * A T  365! ? * lOO(JY "1 

EF, * ED, IR. * SF, 

b. Non-carcinogenic effects: 
7XQ Rfo. * EW. ED, 365! I loo03 

EF, - ED, * IR. 

3. Fish ( m a g ) :  

a. Carcinogenic effects: 
TR 9 BW AT * 365: 

EF, ED, * - IRr - SF. 
1 OWL 4 

- .  
1 .  7 
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b. Non.carcinogenic effects: 
7HQ Rfo, BW, ED, 369 

I 

EF, ED, - - IR, 
1OOOL 

b 

4. Soil commcrcial/industrial ( m a g ) :  The default exposure assumption that only 50% of 
incidentid soil ingestion occurs at work hds been omitted. 

a. Carcinogenic effects: 

b. Non-carcinogcnic effects: 

5. Soil residential (mg/kg): 

a. Carcinogenic effects: 
* m A B W  aAT.36S-d 

I 

1% EF, ED, - CPS 
ln4 rl 
A U  - 

t 

b. Non-catcinogcnic effects: 

8 



EXPOSIIRE ASSUMPTIONS: 
-. -- 

I-General: . . . . . .  
Target Cancer risk: 

Targct hazard quotient: 

Body wcighl, adull (kg): 

Body weight, age 1-6 (kg): 

Averaging lime (years of life): 

Air breaibed (m3W): 

Drinking water ingestion (vd): 

Fish ingestion CgM): 

Soil ingcsiion - age adjlaicd (mgM): 

Soil ingalion - age 1-6 (rnfl): 

Soil ingalion - aduh (mgM): 

. . . . . . . . .  

. . . . . . . . .  . . .  

. . . . . . . . . . . . .  . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. .  

. .  
2-Rcsidcnlial: . . . . . . . . . .  

. . . .  

. . . . .  
Exposure trequeocy (d/y): . . . . . . . . . . . . .  . . . .  

Egmsurc duration 01): 
Volatilization fauor (Urn3): 

. . . . . . . . . . . . . . . . . . . . .  - . .  

. . . . . . . . . . . . . . .  . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . .  . . . . .  . .  
3-0mpaiional: 

E r p u r ' :  frequency (ti&): 

Exposure duration (y): 
. . . . . .  . . . . . . . . . . . . . . . .  
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